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International Specialists 1n the Env1ronment 

Cloverleaf Build1ng 3, 6405 Metcalf 
Overland Park, Kansas 66202 
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Under the Superfund Technical Assessment and Response Team (START) contract with the U.S. 

Environmental Protection Agency (EPA), Ecology and Environment. Inc. (E & E). bas been tasked to 

abandon 54 monitoring weDs which were installed as pan of a site investigation of th~ykan Landfill site 

in Wright City, Warren County. Missouri (see attached maps: Figures 1 and 2). This is a request for 

variance on the Missouri Well Construction regulation 10 CSR 23-4.080. 

In 1971. Bob's Home Service (BHS). Inc .• began operating as a refuse disposal area. The landfill was 

owned and operated by James Zylcan under the tide, •BHS Sanitary Landfill." Immediately to the north 

lies a hazardous waste landfill, BHS lndusttial Waste Disposal Facility, which operated from 1977 until 

1985 under an interim Resource Conservation and Recovery Act (RCRA) permit. Zykan was also the 

owner of the hazardous waste landfill. To avoid confusion between the two landfills, BHS Sanitary 

Landfill is referred to as the Zykan Landfill. 

While in operation. several MDNR inspections of the Zykan Landfill revealed unsatisfactory operating 

practices. including locating fill areas in areas of natural drainage and lack of sufficient cover. In the 

Zykan Landfill, waste was disposed of in relatively shallow (8-10 feet) trenches. While in operation, the 

sanitary landfill was to accept municipal solid waste, bulky waste, brush and untreated wood waste. 

However, in 1972. Zykan expressed interest in accepting industrial chemicals as weU. No permit to 

dispose of such wastes in the Zykan Landfill was granted. However. a letter from the Tretolite Division 

of Petrolite Corporation in St. Louis. Missouri to the Missouri Department of Health indicates that the 

sanitary landfill received 30 drums of industrial wasce per month. Petrolite describes this waste as "paper 
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waste, woodscraps, polymers of condensed alanolamines (these should be biodegradable), other chemical 

wastes such as polyethylene oxide ethers not currently marketable" (Petrolite, 1974). 

In 1986, Missouri Department of Natural Resources placed the fonner 8HS Sanitary Landfill (Zykan 

Landfill} on the registry of Confinned Abandoned or Uncontrolled Hazardous Waste Disposal Sites in 

Missouri. Entry was made under the name "Zykan Site" to avoid confusion between 8HS Sanitary 

Landfill and 8HS Industrial Waste Disposal Facility. The registry report stated that the industrial wastes 

accepted by the sanitary landfill was similar to that which was subsequently disposed of in the hazardous 

waste facility to the north. Waste categories included "toxic pesticides, organic hydrocarbons, inorganic 

heavy metals, paints, pigments, and trihalomethanes" (MDNR, 1986, MDNR, 1996). 

The monitoring wells at the Zykan Site were installed over a period of about 10 years (1977-1987} due 

to a series of investigations that occurred over that time period. Several different monitoring well designs 

have been implemented at the site. However, the wells can be classified as belonging to one of five distinct 

series of monitoring wells (8, GM, GMW, K, and P series). Specific diagrams are attached for 8, OM 

and OMW series wells (see Attachments 1, 2 and 3). The K series wells were bored with 6" hollow-stem 

augers. The annular space between the screened interval and the total depth was filled with sand. The 

remainder of the annular space above the sand was filled with a cement-bentonite grout (EPA, 1986). 

Exact construction details are unknown for the P series wells, but a report by the EPA (1986) states" .. . 

it is inferred construction procedures follow that of the initial P series wells (P-1 to P-16)." See 

Attachment 4 for the generalized well construction for the P series wells. lt is unknown if a bentonite plug 

was used to seal off the space above the sand and it is assumed local (native) soil was used to fill the 

remainder of the annular space (EPA, 1986). Well construction infonnation for all wells is summarized 

in Table 1. 

An assessment conducted by E & E in March 1998 revealed that 54 of the wells located around the 

Zykan Landfill were in very poor condition . . Several of the 8 series wells have severely cracked concrete 

pads. Though the assessed 8 series wells are equipped with locking steel stick-ups, two of the wells were 

lacking a well cap. The OM series wells lacked any well cap and no concrete pad was observed around 

any of the stick-ups. The steel stick-ups were unlocked at the time of the assessment. One OMW well was 

assessed. It was found to have a steel stick-up and a poured concrete pad, though the stick-up could not 

be properly locked. (NOTE: 1'be OCber GMW weU., a1oog with adler wells at the site, are currently being 

used in a RCRA post-closure monitoring plan for the hazardous waste landfill to the north of this site and 

are not being considered for abandonment.) In the K and P series wells no concrete pads or protective 
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stick-ups were observed. This lack of protection apparently led to the destruction of some of these wells, 

as E & E was unable to locate some of the wells and others had broken PVC casings. 

The wells are located in the vicinity of known hazardous waste disposal areas. Given this and the 

initial poor construction of the wells and the poor well maintenance, E & E has concluded that all of the 

assessed monitoring wells provide a threat to ground water, to varying degrees. Due to the evaluation 

given by E & E, EPA is requesting the abandonment of the described monitoring wells. 

To carry out the abandonment an initial attempt will be made to pull all well casings. E & E is 

requesting a variance in the abandonment of the monitoring wells in the event that the casings cannot be 

pulled. The proposed variance for each well will include the following procedures, to be performed by 

a permitted well installation contractor: 

• Soil will be excavated around the well to a depth of three feet below ground surface (BGS). 

• The riser pipe will be cut off at three feet BGS. 

· • A high-solids bentonite slurry-grout, as described in 10 CSR 23-4.060 (llA), will be placed, using 
a tremie pipe, in the well from the bottom to tbe top. 

• A one-foot thick concrete plug will then be placed on top of the well (from 3 I to 2 1 BGS). 

• From 2 1 BGS to the surface will be backfilled with native soil, compacted, and graded so that 
water runs away from the well location. 

If you have further questions with regard to this request for variance, please contact Bob Overfelt, 

Patty Currier or myself at (913) 432-9961. 

Sincerely, 

RonRamold 
Project Manager 

ATIACHMENTS: 

1. Maps 

2. Table 1: Summary of Wells to be Abandoned 

3. Well Construction Diagrams B Series Wells 

4. Well Construction Diagrams GM Series Wells 

5. Well Construction Diagram GMW Series Well 

6. General Well Construction Diagram P Series Wells 
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Figure 1: Site Location Map 
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• K Series Wells * Other welts ··--· ·--··-- ll'll8fnil181• 111rums 

• GM Series Wells Web notloC8l8d and presumed ---- Roads 
P Series Wells 

abandoned~ destroyed '-,,'il- EleYatian contour • RCRA post-closure monltonng wens lines (fl AMSL) 

SCALE N Zrl!can Landfll Sit. 
0 400 800Ftet 

t 
Wlrren County, Mluouri 

;; fA) 
TOO: S07-9706·014A 

(JJ ecology and 

PAN: 0567ZLSRXX 

environment. inc. Prepared by Brooke Walker 
March 1998 

ZVKWELL.COR Source: Woodward Clyde ( 1986) RCRA 

Figure 2: Monitoring Well Location Map 
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Table 1 

MONITORING WELL ASSESSMENT SUMMARY OF WELLS TO BE ABANDONED 
ZYKAN LANDFILL SITE-WRIGHT CITY, MISSOURI 

FEBRUARY 1998 

Moaltorlna Water DepdlofWeU Deptb to Top Sari ace WeD WeD Nomlaal Culaa lorebole 

Re110rted1 l M-nd 
ofScreea Pad Protector Cap Dia•etcr Claclln) Diameter Gro11t Comments 

Well Len I 
'""'-""'""' IY/NI IYINI IVINI """ Mot1>rlol ...... h .. ol 

B Series 

B-15 31.96 51.19 51.40 41.19 y y y 1" S. Cracked pad. 

B-16 11.16 55.71 55.16 45.71 y y y z• s. Cracked pad. 

B·I1A 71.95 10.99 79.15 7t., y y N z• s. Cracked pad. 

B·11C 15.56 50 ... 50.90 ...... y y y 1" S. 
B-11 19.71 45.16 45.15 35.16 y y y z· s. Cracked pad. 

B·IIA 11.16 lO.U zs.:zo 25.19 y y y z• PVC 6" Cemrm-btruonile ar001 Cracked pad. 

B·ltA 16.11 36.12 35.10 31.11 y y y z• s. Cracked pad. 

B·l9B 17.96 14.71 20.10 1.&.71 y y y 1" PVC 

8-20 23.04 55.N 55.15 45.16 y y y 1• s. Cracked pad; DO ~~~-

B-1ZA 16.90 0.16 .&0.34 33.16 y y y z• s. Cracked pad. 

B·23A 1.63 23.43 23.36 13.43 y y N 1" S. Cracked pad. 

GM Serlel Weill All GM wells consrrvteed wilh 6' diameler steel well protectors. 

GM-1 17.40 126 114.75 ,,_, N y N 4"PVC 

GM-IR 16.01 . 60.3 51.51 31.3 N y N 4"PVC Electrlulllox MIKbed. 

GM·Z - 115.1 - 147.3 N y N 4" PVC ' Cemrnt-btntoniiC aroul Pamp lo weD. 

GM·3 dry 115.1 71.:ZO n.o N y N 4"PVC 

GM-4 46.10 10$.0 13.50 15.1 N y N 4" PVC 

GM Serta Wells 

GMW-lR 31.63 1 104.15' 99.11 - y y y I z• s. I 6" . I Brokea weD protector Bd. 

K Series Willa 

K-1 (ox) 36.10 58.9 55.03 56.9 N N N 1.5" PVC 

K-1 (10) 69.91 II.ZO 74.7 61.2 N N N 1.5" PVC 

lt·l (011) dry 76.35 71.1 66.35 N N y 1.5• PVC 

lt-3 (10) 41.11 "·' 7U5 59.9 N N y 1.5" PVC 

K-3 (110) - 120.1 - to.a 1.5" PVC 
N N y 0.5" PVC wltlllo 1.5" PVC preweoted deptllce ... remeats. 

K·l (br) - 100.1 - 191.1 0.5" PVC 

K-4 (IZO) - 130.2 - 120.2 1.5• PVC 0.5" PVC wltiiiD 1.5" PVC preftllled deplll manr1111eab; N N y 
K-4 (Jar) - 130.2 - 120.2 0.5" PVC reported dcptll d111 appeara lobe Ia error. 

K-4 (llrr) 76.6 231.1 > 151 212.1 N N N 1.5" PVC ? or = 6• Ccmem·hcnumilr arout 

K-5 (ox) 25.11 51.1 47.93 41.1 N N y 1.5" PVC 

K-5 (10) 11.6 11.2 71.6 61.1 N N y 1.5• PVC 

K-5 (•l - 106.7 - "·' 1.5" PVC 
N N y 0.5" PVC wllbla 1.5" PVC preYeoted deplll meaHremeats. 

K-5 (br) - 1'7ft.1 - 161.7 O.S"PVC 

IC-6 (ox) 13.91 zu 23.45 14.1 N N N 1.5" PVC 

K-6 (II) 41.10 114.95 117.ZO lt4.95 N N N 1.5" PVC 

~-6 (br) 47.50 1118.9 >151 115.9 N N N U"PVC 

11:.7 '"-' ..... ... u -'11.7~ :w.u N N N 1.5" l'VC 



Table 1-(Contlnued) 

MONITORING WELL ASSESSMENT SUMMARY OF WELLS TO BE ABANDONED 
ZYKAN LANDFILL SITE-WRIGHT CITY, MISSOURI 

FEBRUARY 1998 

~oallorla& Water Depth of WeD Deptb to Top Surace wen WeD NomhlaJC .... I lorellelt 
of ScreeD Pad Protector Cap Diameter CJK•a) Diameter Grout WeD Level ReDCirlel"l M-red ................. , IY/NI IYINI IYINI •..t M•l•rbot fl•plo-1 

K Series Weill 

K-7 (II) 91.95 1.7 10U5 -2.3 N N N 1.5• PVC 

K-7 Cbr) 65.91 1,.1 >151 190.1 N N N 1.5"PVC 

K-9 (10) 16.47 10-55 69.5 6o.55 N N N 1.5" PVC 

K-9 (a) 35.00 1:Z5.2 IZO.ZO 115.2 N N N 1.5• PVC 

K-9 Cbr) U.IO 164.2 >151 159.2 N N N 1.5"PVC 

K-10 (10) 44.42 su 77.10 77.1 N N N 1.5" PVC 7 or= 6" Cement-bcotonile &rout 

K-10 Cbr) 50.91 IO.J 11.55 60.3 N N N 1.5" PVC 

K·ll (Oll) 49., 39.9 N N N 1.5" PVC 
9.38 43.25 

K·ll (br) ll9.75 99.75 N N N o.s• PVC 

K-11 (a) 43.22 72.15 54.31 61.15 N N N 1.5" PVC 

K-12 Cbr) 107.55 216.35 >151 214.35 N N N U"PVC 

PSerla 

P·ll 17.62 5JA 53.3 13.6 N N N 4"PVC 

P·19 dry ll.J 54.05 -'-5 N N y 4" PVC 

P-20 15.76 52.7 51.52 12.7 N N y 4"PVC ? Native soil (IWIImcd) 

P-21 47.75 53.fl 54.73 13.0 N N y 4"PVC 

P-22 53 . .0 5U 53 • .0 12.1 N N y 4" PVC 

P·A 44.Z5 56.U 59.71 44.15 N N N 
P-B 52.5 so.s 10.2 61.3 N N y 

P-C 57.63 u.o IUS 72.0 N N y z• PVC ? ? 

P.n .,. £1 

··~· 
CiliA a.o N N y 

KEY: E = Reponed in EPA (1986). 
J = Reponed In JICObs (1989). 

Notes: For located wells, Jiven reported deptlls incorporate height of slickup measured during siae reconnaissance. 

K series notatlaa: 
ox "' Oxidized/unoxidiud giaciallill interfllce. 
80 .. ~ fed in depth. 
sa = Completed in Sllld layer. 
si = Completed in silty layer. 

110 = 110 rcct in deplh. 
br = Bit refusal. 

brr = Bit refusal replacement. 

Commeall 

Reported deJidl data appean to be t. error. 

SUt at llclta- Ill well. 

o.s• PVC br laHrt mlulaa from J.s• PVC ox casiaa. 

Reported depth data appean to be Ia error. 

Larp hie ID ddt of culaalllctap 

WeD aiiiiOII dry. 

I" lleel1arface culaamrrouadla& PVC 1lickup aad protrudiDa 
- 3" above mrface. 

I 
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GROUND WATER OBSERVATION WELL REPORT 
PROJECTNAME: ___ B_H_S~,--IN_c_. __________________________ __ Plez./Wtllo# __ 1.;..5 __ 

ProJect No. wltc 7729 

'IUk No. -.-Jfi~---

LOCATION: Wright CIty, Hi ssour i 

lnatalled by: R. George/B. Bo I in 
D. Bury lnlpected by: ____________ _ 

Date: 11-9-85 
11-9-85 Date: ______ .._ _________ ..... 

Method of lnatallatlon: ____________________________ _ 

REMARK~----------------------------------

,_. ~ ~ Elevation of tap of rloor plpo. 

~._--II Heivht of top of riaer pipe above 
Ground I Qround aurface. _ 

~~ Depth of surface seal below vround 
o. ~ surface 

Elevation ±788' /. 

.... ., -I 
, 
'" 0 

-0 .... -Vl 

, ., ... ·­-0 .... ., 
c ., 

0 

~{~{, •.• ; ,,.._.w7f11~ t: 
o. .. ... 
0• 

~· •• •• v 

• 0 Type of aurface seal; Cernent-sand 
:~1 Concrete 
'll• 
~ I. D. of surface casing. 

Type of surface casing:_S;;;.t;.;eo.:::e:.:.l __ _ I~ 

See Boring Log ~ 
B-15 for detailed~ 
soil description 

1 

1:• 

L Depth of surface casinQ below oround 

.I I I. D. of riser pipe. 
1 Type of riser pipe: 1 316 Stainless Steel 

' I 
M Diamotor of llarellole 

Type of seal: Bentonite pellets 

Type of backfill: Cement with 10% bentonite 4H Eltv.l._ top of seal. 

H 
Efev./~ bottom of seal. 

I Type of sand pack. Fine to medIum sand 
~~-: - Depth of top of sand pack. 

t::..·.----1 Elev.l- top of screened section. 
~ I Type of acreened aection: #316 S · S · 
1-- Describe openinos--=0~·~00-..:6~'-' ------

1 ~ -:..: -- I 
=--

I. 0. of screened section . 

- Eltv.l-... bottom of screened section. 

lll~az~~'l ~:·:::::u~:t;~n~lugged blank 
section. 
Elev.l..- bottom of sand column. 

ID Type of backfil I below observation 
pipe. None 

I • Elev 1,_. of holt bottom . 

791.69' 

3.83' 

1.5' 

2'1 

7" 

756.69 

746.69 1 

Zlt6.69 1 

743.69 1 

211 

733.69 1 

IQII 

732.86• 

732.86' 

732.86' 

APP 2 ATT 1-1 



GROUND WATER OBSERVATION WELL REPORT 

PROJECTNAM~----~B~H~S~I~N~C·~------------------------- Plez./•u• 16 
LOCATION: Wright City, Missouri ProJect No. W4CZ729 

lnatalled by:_.:.D:.;ek::,:a:._ _______ ....:__ Date: 1 1/9-12185 

Date: 11/9-12/85 

TUk No. _........,6 __ _ 

lnlpected by: B. B 111 man 
Method of lnetaltatlon: ___________________________ _ 
REMARKS: ___________________________________________ __ 

Ground 
Elevat•on ±776' /.. 

,_. ~ ~ Elevation of top of rloor plpo. 

_ i Hoif:lht of top of rioof pipe abM 
ground •urfoc•. _ 

., 
> ., _, 

, 
~ 
a 

-a ... -en 

~~~~ ..... ........ . ,.r~· •: 
o. .. 
,'· 
0• 
r-• •• •• 

!\.~ Oeptft of surface seal below ground 
lo .1~ surface 
•.0 Trpe of surface seal= Cement-sand 
:~I Cone rete 

, .... I. D. of surface casing. 
Trpe of surface casino:_s_te_e_l ___ _ 

See Boring Log !• ~. 
B-16 for deta i 1 ed \~ IJ 
soil description \:. ~C.- O.ptl'l of surface casino below around 

I .I I I. 0 . of riser pipe. 
... 1 Trpe of riser pipe: #316 Stainless Heel 

I M Diameter of borehole 

I " Typo of Dockli 11 ,temen t ·ben toni te S rout 

IH 
I~H 

1-· -+-=----1 

~I --
1 ~ I ;:-
~._ __ 

Elev./-.. rap of seal. 
Trpe of seal: Bentonite pellets/Granular 

Elev./_... bottom of seal. 
Trpe of sand pack. Fine to medium und 

Deptft of top of sand pack. 

Elev./._ top of screened section. 
Trpe of screened section:#316 s.s. 
Dncribe apenings,_....¥.ool.l. Oll.liOr.~~6~"-----

I. D. of screened section. 

Elev ./-... bottom of screened section. 

Let'lltft of ~»tank section. 

Elev./,.,_ bottom of plugged blank 
section. 
Elev./~ bottom of sand column . 

Trpe of backfill below observation 
pipe. None 

Elev./_.. of hole bottom. 

776.81' 

l.S' 

10.5' 

4' 1 X 4'' 

3. 21. 

2" 

7" 

737.06' 
bent. 

733.81' 

733.81' 

731.64• 

2" 

72J • 64 I 

1011 

720.8! 1 

720. 81' 

720.81' 

APP 2 ATT 1-1: 



GROUND WATER OBSERVATION WELL REPORT 

PROJECT NAME: __ e~~~.~H ... sw.-.-1 N~,~,~c ... ~._-------------- Plez./Wtll# 17A 
LOCAnON: Wright Ci tv. Hissouri ProJect No. W4CZ729 
lnatalled by: __ .;;;ca:;.;n~o:;.;.n;.;.i.;:;e ________ _ Date: 11/7-8/85 

Date: 11/7-8/85 

Tuk No. __ 6 ___ _ 

lnapected by: _ __;,;R;.;.. _J;;.;o:;.:.h,;.;.n;.:;s~o.;.;.n ______ _ 

Method of lnatallatlon:----------------------------
REMARKS: __________________________________________________________________ ___ 

" :It 

" _, 

, 
c: 
~ 

-~ .... -en 

, 
" N 

~ ... .. 
c: 

" " 

See Boring Log 
8-17 and B-17A 
for detailed soil 
description 

Elevation of to, of riaer pip•. 

Hft4ht of top of riser pipe above 
eround aurfac•. _ 

Depth of surface seal below ground 
surface 
Type of surface seal: Cement-sand 

Concrete 

I. D. of surface casing. 
Type of surface casing:_s_t_e_e_l __ _ 

Depth of surface casing below ground 

I. D. of riser pipe. 
Type of ris -:. r pipe: #316 Stainless steel 

Diameter of borehole 

Type of backfiii:Cement-benton i e grout 

762.40 1 

1.96' 

10.0' 

411 X 411 

2" 

611 

731,94 I 
Elev./.._ top of seal. 
Type of uai:Bentonite pel Jets/Granular bent. 
Elev./-... bottom of ual. 700.44• 
Type of sand pack. Fine to medium sand 

Depth of rop of sand pack. 

!lev./..,_. top of screened section. 
Type of screened sect ion: 1316 S. S • 
Describe openings 0. 006" 

1.0. of screened section. 

Elev ./.......- bottom of screened section. 

Length of blank section. 

Elev./._ bottom of plugged blank 
section. 
Elev.l.-... bottom of sand column. 

Type of backfill below observation 
pipe. None 
Elev.l._ of hole bottom. 

697.44• 

692.27' 

211 

682.27' 
JQII 

681 .44 1 

681.44 1 

681.44• 

APP 2 ATT 1-18 



GROUND WATER OBSERVATION WELL REPORT 
PROJECT NAME: 8HS, INC. Plez.IWIII'lll B-1 ZC 

LOCAnON: Wrl ght Cit~;. Missouri Project No. W&t2229 
lnatalled by: R. George Date: 12-4-SS Tuk No. 6 
lnepected by: D. Bury Date: 12-lt-85 

Method of lnatallatlon: 

REMARKS: 

_ ~ ~ Eltvalion of top of ri&tr pipe. 
762.84• 

I tfeitht of top of ri&er pipe above 
Ground I tround 1urface. _ . 3.83 1 

Elevation 759 /.. 
ffi' I ,<:::11, , ,. '~if ·0 ~ Depth of surface seal below ground -· !·· ife- surface 5 ~ I 

Cement-sand -•• ~OJ Trpe of surface seal: 
I o ·~I ~one. rete 

See Boring Log .. •• 0• <I· 411 X 411 B-17C for ~· Ill 1. D. of surface casing. 
Square steel detailed soil •• 

I~ Trpe of surface casing: •• desc r i p t ion ' ~ l Depth of surface casing below ground Jl 

I .I I 1. D. of riser pipe. zu 
~ 1 Type of riser pipe: #316 Stainless HUI 

- I M ., 711 > Diameter of borehole ., _, 

I ... ., 
Type of backfill: Cement-bentonite slurry -I . 4 

I H 740.01 Elev.II•P•I• top of seal. 
~ Type of seal: Bentonite pellets/bent. slurry ~ a 726.01 1 

I H 
Elev./...- bOttom of seat. 

>- Type of sand pack . Fine to medium sand 1: 
~ D. a 
~ Depth of top of sand pock. 72§.01 1 ... 

D - 722.85 1 ·- ~::.,- Elev./-- top of screened section. -a ... ~ I 
Type of screened section: #316 s s -"' -- Describe openings 0,00611 

I ~ ~ ., -:.: 211 N -- I I. D. of screened section. ·-a 

I =-- 712.85 1 ... ., 
Elev ./---. borrom of screMed section. ~ -., 

JOII ~ L.,..tll of lllank section. 

1·--b Elev./.- bottom of plugged blank 712.01 1 

section. 
Elev./._ bottom of sand column. zu QJ I 

11-1 Type of backfil f below observation 
pipe. None 

I ,. Elev ,._. of hole bottom. 712.01' 

APP 2 ATT 1-19 



GROUND WATER OBSERVATION WELL REPORT 
PROJECT NAME: BHS, INC. Plez.IWIII tit 18 

LOCATION: Wright City. Hissouri ProJect No. W4C7729 

lnatalled by: Deka Date: 11-18-BS Tuk No. 6 

lnlpected by: B. Billman Date: 11-18-85 

Method of lnatallatlon: 

REMARKS: 

,..... " ~ Elewar;on of top of ri11r pfpe. 
750.23' 

I Height of top of riser pipe above 
Ground I tround turface. . . 2.0' 

Elevation :!:748' ~ \~ Dept" of surface ~~~, ..... .,.r~· ·0 seal below ground ... 
~·· 

0·~ surface a 3' 
o. •O Type of surface seal; Cement-sand . . ·~· . . . •• Consr~'l O• ~· 4" X 4'' ,. 

~ I. D. of surface casinCJ. •• ._ Steel 
~ Type of surface casing: •• See Boring Log ' B-18 for detai ledt. :'I 

soil description ! ~ Depth of surface casint below vround 2.5' 

I .1_. 
I I. D. of riser pipe. ~" 

~ 1 Type of riser pipe: #3 16 Stainless Steel 

- I ~ 
., 
> Diameter of borehole 7" ., 
~ 

I ~ ., 
Type of backfill: Bentonite - cement 

I 4 

I H Elev.l-.- tal of seal. 720.56' 
~ Type of seal: entoni te pellets/Granular bent. c: 
0 718.2l' 

I H 
Elev.l..- bottom of seal. 

~ 
Type of sand poe k. Fine to medium sand 1: 

~ A 718.23' 0 Dep"' of top of sand pack. .. ~ 
01 

I 
-·- I:." Et•v.t_. topof screened section. 715 23' -ID .. ~ Type of screened section: #316 s,s. -en 1-• Describe openints 0.006" 

I ~---~ 
~ ., 

2" 
-~ ~- I I. D. of screened section. - ~ ID .. 705.23' ., 

Elev ./..,. bottom of screened 1ee1ion. c: 1--., 
1011 

Co:» Lentth of l)lanlc sec lion. 

l•.d.b Elev./_.. bottom of plugged blank 
704.40' section. 

Elev./.._ bottom of sand column. za~.~a· 

IT-i Type of backfill below observation 
pipe. None 

I Elev ,._ of hole bottom . 
704.40' 

• 
APP 2 ATT 1-20 



GROUND WATER OBSERVATION WELL REPORT 
PROJECT NAME: BHS, INC. Plez.,_ll# 18A 

LOCATION: Wright Cit~. HiUQ!.:!ri Project No. W4CZ729 

lnatalled by: Deka Date: 11-1-2-8~ Taak No. 6 

lnepected by: B. B lllman Date: 
11-19-85 

Method of lnatallatleft 

REMARKS: 

,__ io' ~ Elevation of top of riser pipe. 
749.66' 

J H~ht of top of riser pipe abovi 
Ground ~ ltround aurfaco ... 1.ll' 

Elevation ±749' /.. 
~11:::11 ..... .... ~ ..... .,l;i ·0 ~ Depth of surface seal below ground 10.0' 

!·· ~ surface 
o. ~OJ Type of surface seal: Cement-sand 
• 0 ·~I . • . •• Concr''~ O• ~· 4" X 4" • ~ 1. D. of surface casing. ~~- Steel VI Type of surface casing: •• 
' See Boring Log ~ 

:. 
• 

8-IBA for detailec' L Depth of surface casing below ground 3.5' 
soil description .I I I. D. of riser pipe. 2" 

..... I Type of riser pipe: Schedul' 40 P~~ 

- M .. 7" > Diameter of borehole .. 
~ 

~ .. - Type of backfill: Cement-bentonite grout g 

H ~ 
Elev.l.._ tol of seal. Z35.~s· 

~ Type of seal: entonite pellets/Granular bent. c 
a 

Elev.l._ bottom of seal. 127,66' 

H >-
Type of sand pack. Fine tg mcdlym sand I: 

~ Q. 
g Depth of top of sand pack. 727.66' 
~ -· D 

725.83' ·- =-· Elev./-. top of screened section. -g 
~ -:::: I 

Type of screened section: Sshedu 1 e 4g PVC -en -- Describe openings 0 • 0 1" 
~ ~ .. "':.: 2" N -- I 1.0. of screened section. - -a -.: ~ 

720.83' ., 
Elev .I_. bottom of screened section. c: --.. JOII ~ L ... tb of lllenk Hction. 

1•-J I Elev./._ bottom of plugged blank 719.83 1 

section. 71B. so I 
Elev./..- bottom of sand column. 

t-1 Type of backfill below observation 
pipe. Fln! S~ ~gj~~ ~icg 

Elev./._ of hole bottom . 718.50' • 
APP 2 ATT 1-21 



~===========-======~~--====-===---===-=~--~==--------------------~ .. - ~----

GROUND WATER OBSERVATION WELL REPORT 
PROJECT NAME: BHS, INC. Pfez./¥.-11.,. 12A 
LOCAnON: Wright CitX 1 Missouri ProJect No. W4CZZ29 

lnatalled by: R. George/B. Boll n Date: 11-zg-as 1UkNo. § 

ln.pected by: D. Bur:t; Date: 11-20-8~ 

Metllod of lnatallatlon: 

REMARKS: 

~~~Elevation of top of riser pipe. 
71t6.79' 

I HeiQht of top of ri1er pipe abovi 
Ground ~ I trouncl ourloco. _ . 

1.25' 

Elevotion ±745' ~ 
~~~'·"' .... ~ ...... '~~ ·0 ~ Depth of surface seal below ground 

4.o•• .,. 0-~ surface 
o. •O Type of surface seal= 'I:IBIU -uclil . . .~ . Concrete ... •• 0• ~· 411 X 4" 
~:. !: 1. D. of surface casinv. 

See Boring Log - surface casinv: Steel ~ Type of 
B-19 for detailed; 
soil description~ ~~ 

~ Depth of surface casing below ground ).67' 

I 
_, ... 

I 1. D. of riser pipe. 2" 
1 Typt of riser pipe z #316 Stainless steel 

- I M ., 
7" > Diameter of borehole ., _, 

I ~ ., 
Type of backfill!=ement/sand -I • 

I H Elev./~ top of seal. Zl~·54' , 
Type of seal: Bentonite c a 722. 71' 

I H 
Elev./-.. Clottom of seal. 

>- Type of sand pack. Fine to medium sand ..c: 
-== Q. 722.71' a -· Depth of top of sand pack. ~ 

c. - 721. 54' ·- -- Eltv..l..- rop of scrtened section. - -a ... ~ I 
Type of screened section: #316 s.s. -en -- Describe openings 0.006" 

I ~ , ., ~ 2" ... r-- I 1. D. of screened section . ·-- -f I '"'- ztL54' ., 
Eltv ./~ bottom of scrtened section. c ~ ., lOll 

" Lenoth of l»>ank Hction. 

1•-.i.b Elev./..._ bottom of plugoed blank 
710.71' 

section. 
Elev./._ bottom of sond column. lJC :ZJ' 

lt-1 Type of backfill belfc:. observation 
. one pepe. 

I Elev./_. of hole bottom . 710. 71' • 
APP 2 ATT 1-2~ 



GROUND WATER OBSERVATION WELL REPORT 
PAOJECTNAM~___.~B~H~S~·~I~N~C~·---------------.----_,_,_,_,,__,_,_,_,_, ____ _ Plez./V.Ih~ 19 B 

ProJect No. W4C7729 LOCAnON: Wrl ght City, Hi ssouri 

lnatalled by: R. George/B. Bo 1 in 1Uk No. __ 6 __ _ 

IMpected by: __ o_. _a_u_r.;.v ________ _ 
Date: 1 1-21-85 

Date: 1 1-21-85 

u.thod of lnatallatlon:----------------------------

REMARK~------..-.--..-.-----------------------------------

See Boring Log 
B-19 for detailed 
soil description 

Elevation of top of ri1er pipe. 

HeiQht of top of ri1er · pipe above 
ground 1urface. 

Depth of surface seal below ground 
surface 
Type of surface seal: Cement-sand 

Concrete 

1. D. af surface casing, 
Type of surface casing: Sgua re s tee 1 

O.prt' of surface casing below ground 

1. D. of riser pipe, 
Type of riser pipe: Schedu 1 e ItO PVC 

Diameter of borehole 

Type of backfill: Cement and sand grout 

71t8.62' 

2.5' 

4.0" 

If" X lt 11 

2.33' 

2.0 1 

7" 

Elev./_. tap of seal. 736. 12' 
Type of seal: Dentonite eellet:;/bc;nt slurry 
Elev./~ bottom of seal. 711, 12' 

Type of sand pack. Fine to medium sand 
Depth of top of sand pack. 731.12' 

Elev./ ~ top of screened sect ion, 729, Olt' 
Type of screened sectionz Schedu I e Ito PVC 

Dftcribe openings....::.O.:.;, 0~1:..:0::..'-' ------

Elev ./_. bottom of .creened section, 

LenGth of blank aection. 

Elev, I._. bot tom of plugged blank 
section. 
Elev./ ~ bottom of sand column. 

Type of backfill below observation 
pipe. None 

Elev ,._. of hole bottom. 

2.0'' 

724,04 1 

5" 

723.62' 

723 §2 I 

72).62' 

APP 2 ATT 1-23 



GROUND WATER OBSERVATION WELL REPORT 
PROJECT NAME: BHS, INC. Plez./WIII.,. 20 

LOCAnON: Wright Cit~ 1 HIJSQuri ProJect No. W~C 7729 

lnatalled by: Deka Date: 11-s-as 1Uk No. 6 

lnepectecl by: B. Billman Date: 11-S-85 

Method of lnatallatlon: --
REMARKS: 

,_" -------1 Elevation of top of riaer pfpe. 
77J.lt6 I 

J H.t~ht of top of riaer pipe abovi 
Ground I ground aurface. _ . z 3' 

Elevation ±770' /.. \~ ~I j:;fll..._ ........ Jl;fl ~, ·0 Depth of surface seal below ~round 

!·· 0-~ surface 10.0' 
o. •O Type af surface seal: Cement-sand . . .~ . .. •• Cggcrete 
0• ~· It" X it'' •• 01 I. D. of surface casing. .. 

I~ Type of surface eosin~: Steel •• 
9 

~· 1:~ 

~ ~ Depth of surface eosin~ below ground 2.7' 
~ 

See Boring Log I I I I. D. of riser pipe. 2" 
B-20 for detailed 1 Type of riser pipe: #316 Stain 1 ess st~e J 
soil description - I M ., 

7" > Diameter of borehole ., 
..l 

I .. ., 
Type of backfill: Cement/Bentonite - growt 11:1 • ~ 

I H 747.91' 
~ 

Elev.l.,.. top of seal. 
c Type of seal: Benton ire pellpts/grppul ar bent. 
11:1 

I H 
Elev.l...- bottom of seal. :Z29 l6' 

~ 
Type of sand pack.Fine to medium sand 'i ~ 729. 16' 11:1 !- Depth of top of sand pack. .. 

-~ I - 726.00' - e_· Elev.l._. top of screened section. 11:1 .. r:::: Type of screened aection: #316 S • S • -"' t-~ 
Describe openings 0.006" 

I~ , ., 
2" N 

~- I I. D. of screened section. - -a 

I ~-- 716.00' .. ., 
Elev ./..- bottom of screened section. c ~ ., 

" Length of blank section. 1011 

l·~_b Elev./..._ bottom of plugged blank 715.33' 
section. 
Elev./__. bottom of tand column. 71~.16' 

lt-i Type of backfill below tbservation 
. one pepe. 

715.16' I • Elev./-.. of hole bottom . 

APP 2 ATT 1-24 



GROUND WATER OBSERVATION WELL REPORT 
PROJECT NAME: BH~ 1 IN~. Plez.,_ll.,. 22A 

LOCAnON: Wt:iSibt titl'. t:ti&5gu[i ProJect No. W4C 7729 

lnatalled by: Deka Date: 12-S-85 Tuk No. 6 

lnlpected by: K. Flor:t Date: 12-5-85 

Method of lnatallatlon: 

REMARKS: 

....-" ~ Er .. arion of top of ,,,., pipe. 
752.66' 

J ~ht of top of riaer pipe above 
Ground I oround 1urface. . . 2.33' 

Elevation 750:1: /.. 1:\~ Depth of 
~II'::Jt,._~ ....... l~~ ·G surface ual below oround ..... 

!·· o.lt- surface 12 1 

o. •O Type of surface seal: Cement-sand .. •\I Concrete . . •• 0• ~· Jt" X 4'' 
~:. ~ - 1. D. of surface casino. 

I~ Type af surface casing: Sqyarc gee! •• 
JJ 

See Boring log ~ 1:'1 

B-22A for detaile ~ ~ Depth af surface casing below ground 2.66' 
so i 1 des c r i p t i on 

.1~ I I. D. af riser pipe. 2" 
I Type of riser pipe: #316 ~UiDIS::i:i :au:~l 

- M 7" ., 
> Diameter af borehole ., _, .. ., 

Type of backfill: cement/betintie - slurry D • ~ 

H 
732. 33' 

Elev.l top of seal. , 
Type af seal:lsn1gnits; es:lls:ula~ct slurry c: 

D 
Elev.l_. bottom af seal. 722.33' 

H >o 
Type of sand poe 1c • Fine to medium sand a D"""!i: 

D -· Depth of top of sand pack. 722.33' .. 
~ -·- ~- Elev.1- top of screened ;ection. 720. 1]' -D .. -::::- I 

TyJ)e of screened section: . 316S . s. -en -- Describe openings 0.006" 

-= , ., ":: 2" ... 
I I. D. af 1creenn section . ·- --- -D --... 710. 17 ., 

Elev .I~ bottom af screened section. c: -., 
1011 

~ Length of blank section. ll....ll.b Elev. I £ ; bottom of plugged blank 
1ectian. za9.33' 
Elev./~ bottom af sand column . ZQ~. 33' 

i-i Type of backfill below observation 
pipe. None 

" Elev./-... of hole bottom. 709.3~' 

APP 2 ATT 1-26 



GROUND WATER OBSERVATION WELL REPORT 
PROJECT NAME: BHS INC. Plaz./Witll• 2 3A 
LOCAnON: WrIght City. HI ssour i ProJect No. W4C7729 
lnatallecl by:_~De;:.;.k.;.;;a _________ _ Date: , 2-4-85 

Date: 12-4-85 

1Uk No._6 ____ _ 

lnepectecl by: __ a_._B t_1_1_m_a_n --------

Method of lnatallatlon:-----------------------------REMARKS: ________________________________________________________________________________________________________________ __ 

., 
> ., 
-J 

~ ., -0 
~ 

, 
c e 

>-
I: 
CL e 
~ 

~ -e 
~ -"' , ., ... ·--!! ., 
c ., 

\!:» 

•• See Boring Log v 
B-23A for detaile • 
soil description • 

M 
H 
H 

Elevation of top of rlaer pfpe. 

HeiQht of top of riaer pipe above 
ground turface. 

Depth of surface seal below Qraund 
surface 
Trpe of surface seal= Cems;nt-und 

Concrete 

1. D. of surf act casinQ. 
Type of surface casincr: Squere Stee 1 

Depth of sur face casino below vraund 

1. 0. of riser pipe. 
Type of riser pipe: #316 Stainless steel 

738.85' 

2.75' 

411 X 4" 

2' 

2" 

7" 

732.94' 
Type of back fill: Cement/benton I te s 1 u rry 

Elev./__,. toD of seal. 
Type of seal: Bentonie pellets/bent. slurry 

729.10' 
Elev./_... bottom of seal. 
Type of sand pack. Fine to medium sand 

Depth of tap af sand pack. 

Elev./....- top of screened section. 
Ty.,. of screened section:# 316 S. s. 
Describe openings_ ....... oi(.;.:.:O~Oo:6_" ____ _ 

I. 0. of screened section . 

Elev ./..,.. bottom of screened section. 

L.,..tfl of lllanlr Hction. 

Elev./.._ bottom of plucrcred blank 
section. 
Elev./..,.... bottom of nnd column. 

Type of backfill below observation 
pipe. None 

Elev./._. of hole bottom. 

729.10 

726.35' 

2" 

716.35' 

10" 

715.52' 

715.52' 

APP 2 ATT 1-27 



A'M'ACHMENT 4 

WeD Coustruc:tion Diagrams GM Series WeDs 
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ATTACHMENT 5 

Well Construction Diaeram GMW Series WeD 



Ground 
Elevation t 
7H7 .DB .t 

,,u-=11115'"~ • 

....,__.. ;nb, ,.,~ "" ·,~.-, . 4 L i)~/Jf).{ -::: ' f, ~J 

GML~- 11~ 

He1yht of tOIJ uf PVC r"iser pip~:? ctbuve ground 
r-- -+--- surfac~. 7 f't3, BJ-
~ {Type of_ sud~c~ seal: Cl!lllent-c,;aruJ concrete. 

Depth ot :)Ufld(t: 'ledl l...t!luw ~_JrouncJ ~urface. 

{
1.0. uf surface ~dslng. 

/ Type of sur·t'ace t.:asing: Steel 

1---Deptll (It ~urface LcbilllJ oell,\'1 ~round. 

{

I . 0. u f r is t! r pipe . 

-+--- Type of riser pipe, Uppeor: Sdiedul~ 40 PVC 
Lowe•·: "316 std iuless steel. 

Min. 30" 

4"x4" 

39" 

~~-~---Depth, top CJt stainl~:?ss steel: 60' 

--Diameter of IJorl!holt:. 7" 

-1---·-Type of ba~..kfill: C~111cnt with 10 bentonite. 

{

DeJlth, tuJJ of sea 1 . 

-f--- Type of s~ct 1: Benton1 te 

D~pth, bu tto111 ut !.~a 1 . 

pell HS. 

~---{Type uf sand Pclt:k: l"inc! to lll~diuuo SaHtd. 

Oe!Jth, top of sand ~J~k. 

O~i,th, but tum uf sand column. 

- ---- ·- Type uf bot~~ fill bc-luw utJse-r·vat i11n pl!J~. 

'-------l--- oc,,t,. •Jf 11111~ tJuttu111. 

77' 

82' 

82' 

~'lf 1 9U' 
• f 

,,., I 100 I 
1 

100 I - 2 i" 

100' - 2 ~II 
Betttvn it~ 
-Uf.l.lj! t.L 

lO!i' 

I n d u H r i it 1 \·! ,, s t l. H : ttl d 4l: lilt: II t r 3 L i l i l y 
W d ,. ,. en C o u n t y , M i s s o u ,. i 

GK0UNO WATEH MONJTOH WELL SCHtMATIL 
Bru,~er & As~UCIJt~s 
Cunsultiny fngincers 

Brentwoo~. Mu. 
r e b r u a r y l cuH1 



ATTACHMENT 6 

General WeD Coastruction Diap-am P Series Wells 



. . 

SELECT6D .. ..._ 
Gli''ll'£1) SAND 

. : 

8'' D/111. HDI.E 

f\'f.. c~P--- . 

-

B .. PVC. St:H&DIJL.E 40 PLIIS TIC P,PE" 

. -. J j 
I 
i 

I 

• I 
/D I 

. I 

Z5 

PIE:ZOM£7£R 

R~-:1·rz & J Jo::'lil-l, 1:'\i(' . 
CONSUL. TING ENGINEERS 

Ill 80UTH M.fiAM5C AYI!NU. 

S'I. LUt;lS, MJ~UlU CIJIOS 

F£~/ltJAilY 1977 Flei.l 
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